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Objective: To assess the technical challenges in percutaneous coronary intervention of
Anomalous right coronary artery arising from the left sinus of valsalva.
Methods: Between year 2008 and 2012, a total of 17 patients underwent PCI for an angio-
graphically significant lesion in the right coronary artery of an anomalous origin in the
LSOV. Their procedure details such as usage of catheters, radiation time, amount of
contrast used were assessed.
Results: A total of 17 patientswith anomalous right coronary artery underwent PCI during the
abovementioned period. 8 patients had typeAorigin, 3 had type B origin and the remaining 6
had type C origin. Type A origin RCAwere successfully cannulated in 6 patients with Judkins
left 5.0 and in 2 patients using Judkins left 4.0. Extra back up (EBU) 3.5 were doing well in 2
patients of Type B origin and the remaining one patient was successfully cannulated using
Judkins left 4.0. In typeCorigin 4 patients had successful cannulationwithAmplatz Left 1.0, 1
patient with Amplatz Left 2.0 and 1 patient with Judkins left 4.0. Themean fluoroscopic time
was 20.7 min and amount of contrast used was 210 ml.
Conclusion: PCI of anomalous RCA origin from LSOV requires appropriate guide catheter
selection according to the anatomy of origin for successful cannulation and to reduce the
contrast usage and radiation exposure.
Copyright © 2014, Cardiological Society of India. All rights reserved.scular Diseases, Madras Medical Mission, 4A, JJ Nagar, Mogappair, Chennai 600 037, India.
.
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i n d i a n h e a r t j o u rn a l 6 6 ( 2 0 1 4 ) 4 3 0e4 3 4 4311. BackgroundAn anomalous origin of the right coronary artery from the left
sinus of valsalva has been reported in 6e27% of patients with
coronary anomalies. The unusual location and course of this
anomaly poses a technical challenge for the interventionalist.
Appropriate guiding catheter selection is critical to ensure
successful angiography and percutaneous coronary inter-
vention (PCI). We report an experience in 17 patients with an
anomalous RCA originating from the Left Sinus of Valsalva
(LSOV).2. Introduction
Coronary arteries of anomalous origin are uncommon and
encountered in 0.2e1.2% of patients undergoing percutaneous
coronary intervention and represent a marked deviation of
the normal anatomic pattern.1,2 An anomalous origin of the
right coronary artery (ARCA) from the left sinus of valsalva has
been reported in 6e27% of patients with coronary anomalies.3
Anomalous RCA has also been documented to originate from
the pulmonary artery, left ventricular outflow tract, left main
coronary artery, aorto-left ventricular canal, non coronary
sinus of valsalva and from above the sinus of valsalva. The
presence of an anomalous RCA arising from the left sinus of
valsalva associated with unusual chest pain or syncope or
provokable ischemia in a young patient requires surgical
correction. In addition, this anomaly may be associated with
an increased predisposition to developing significant epicar-
dial atherosclerotic disease.4 The unusual location and course
of this anomaly poses a considerable technical challenge to
the cardiac interventionalist. It requires a systemic approach
to the evaluation of coronary anatomy and distribution in
order to avoid complications. In particular, the selection of an
appropriate guiding catheter is critical to ensure selective
angiography, proper assessment of lesion characteristics and
facilitate successful delivery of appropriate devices. We report
our institutional experience with angiography and percuta-
neous coronary intervention in a series of 17 patients who
were found to have an angiographically significant lesion
requiring PCI that originated from the LSOV.Fig. 1 e Origin of anomalous RCA from LSOV.
Representative diagram of aortic root and sinuses in LAO
projection. PeP′ indicates a hypothetical plane running
through themidline. Sites A through C represents common
sites for the origin of the anomalous artery.3. Method
A prospective interventional database is maintained in our
institute. The database includes demographic, clinical, labo-
ratory, angiographic and procedural data. Records of imme-
diate and in hospital events are maintained and all patients
had clinical follow up at one month. Our institution is a ter-
tiary referral center with special expertise in complex coro-
nary intervention. Between year 2008 and 2012, a total of
17 patients underwent PCI for an angiographically significant
lesion in the right coronary artery of an anomalous origin in
the LSOV. The angiogram were retrieved from our interven-
tional archive and reviewed by interventional cardiologists
with specific attention to the origin and take off of the RCA
within the aortic sinus.The femoral approach was used in all cases. Procedure
performed included balloon angioplasty, cutting balloon an-
gioplasty and stent deployment. All diagnostic angiogram
were performed with 6 Fr catheters. After angiography of the
left coronary system an initial attempt was made to engage
the right coronary artery in the left anterior oblique (LAO)
projection using the Judkins right (JR 3.5) catheter. If suc-
cessful engagement of the RCA could not be obtained using JR
catheter a test injection was given in the aortic root (hand
injection aortogram) to visualize the origin of the RCA in the
30e35 LAO projection. The aortogramwas helpful in defining
the position and orientation of the right coronary ostium and
it facilitated the selection of appropriate coronary catheters
for engagement of RCA. We identified 3 common areas of
origin of RCA from and around the left sinus of valsalva and
organized our angiographic observation in the form of a
simplified classification scheme.
Classification scheme (Fig. 1). In LAO view, the outflow
tract of the left ventricle and aorta may schematically be
regarded as a cylinder with bulge in the middle owing to the
presence of aortic sinuses. An imaginary line drawn at the
upper edge of the bulge marks the plane dividing the aortic
sinuses from the ascending aorta. Another vertical line is
drawn along the long axis of the ascending aorta intersecting
the aortic sinus and aortoventricular planes perpendicularly.
The origin of the anomalous vessel is described based on its
location in relation to these landmarks:
A. Origin just above the ostium of the left coronary artery
(LCA)
B. Origin just below the ostium of the left coronary artery
C. Origin along the midline.4. Results
A total of 19,900 procedures including 4214 PCI were per-
formed in Madras Medical Mission hospital during the period
2008 to 2012. Out of these, 17 patients with anomalous origin
of the RCA from LSOV who underwent PCI were identified. All
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eter successful in cannulating the RCA for PCI. Out of 17 pa-
tients, 16 interventions were successfully done through
femoral approach. The radial approach was used in only one
case after femoral approach was failed.
The results are presented in Fig. 2. Type A take off of the
RCA (above ostium of the left coronary artery) was found in 8
cases (Fig. 3A). Type B take off (below the origin of LCA) was
seen in 3 cases (Fig. 3B). An anomalous RCA originating in or
near the midline (type C) was seen in 6 cases (Fig. 3C).
For type A take off the JL 5.0 (Judkins left guide) catheter
was successful in 6 cases and JL 4.0 guide catheter was suc-
cessful in 2 cases. For type B take offs of RCA, the EBU 3.5
(Extra back up) guide catheter was successful in 2 out of 3
cases and JL 4.0 guiding catheter was successful in 1 case.
Type C take off the AL (Amplatz Left) catheter was suc-
cessful in 5 out of the 6 cases (AL1 ¼ 4; AL2 ¼ 1). Finally one
case of type C take offs was engaged successfully with JL 4.0
guide catheter through right radial approach after femoral
approach failed. Table 1 shows the sequence of guide cathe-
ters tried (started with the JR 3.5 guide catheter) and the
catheter that provided stable engagement for PCI.
The mean fluoroscopy time was 20.7 min (range:
12.2e63.3 min) and the mean amount of contrast used was
210 ml (range: 120e320 ml).5. Discussion
The selective cannulation of aberrant arteries can be difficult
and time consuming. Knowledge of the variations in the cor-
onary artery origin can help in selecting the appropriate
catheters for diagnostic and therapeutic intervention. This
anomalous artery most commonly lies anterior and cephalad
to the left main coronary artery. It typically had taken an
abrupt caudal and rightward course anterior to the aorta and
between the great vessels and then proceeded to the atrio-
ventricular groove. The acute angle of the origin of anomalous
RCA with the aorta can create a slit like orifice that may pre-
vent selective cannulation, co axial alignment and adequate
guide catheter support, which are essential for PCI.Fig. 2 e Schematic representation of anomalous RCA typesSuccessful percutaneous treatment of stenotic lesions in
ARCA-LSOV has been reported infrequently in the literature
mostly in the form of small case series.5e7 There are several
case reports on PCI performed for anomalous RCA originally
for the left sinus of valsalva.7e9 Cohen et al10 reported suc-
cessful stenting in two cases of anomalous RCA with the use
of a 6F Judkins left 5.0 guiding catheter. Topaz et al reported
Amplatz AL-1 guiding catheter had been successfully used in 2
cases.11
A variety of guiding catheter has been used and advocated
for the anomalous RCA. These include Judkins left catheter for
its longer and shorter variants12 as well as Amplatzer left
catheter.13 A modification of the AL1 consisting of a right
angled deviation of the tip (Loya catheter) has also been used
successfully in some cases.14 Sarkar et al15 reported largest
case series of catheter selection for PCI of anomalous RCA
originating from the LSOV. Most of the case reports of
anomalous RCA intervention, the femoral approach was car-
ried out. Lorin et al,16 published two cases of stenting in an
anomalous RCA by use of a 6F Judkins left 5.0 guiding catheter
through right radial access after being unable to cannulate the
anomalous RCA through the femoral artery approach.
In our report, the JL 5.0 guide catheter and EBU 3.5 catheter
were most successful in engaging the type A and type B RCA
origin respectively. AL guide catheter was successful for most
of the type C RCA origin anomaly.
A number of angiographic factors such as the configuration
of the ostium, dimensions of the aortic root, location of the
lesion and the type of device to be used are important aspects
that influence the selection of a guide catheter. Problems are
encountered during PCI of anomalous RCA mainly due to an
inadequate alignment of the guide catheter with the initial
course of the artery. For anomalous RCA originating above the
left sinus of valsalva just adjacent to the LCA, the JL catheter
with a larger secondary curve than the one used to cannulate
the left coronary ostium was successful in providing engage-
ment for anomalous RCA. The Judkins left catheter was
pushed deep into the left sinus of valsalva causing it to make
an anterior and cephalad pointing U turn. This larger curve
prevented the catheter from automatically engaging the left
coronary and allowed for selective cannulation of theand their successful cannulation with guide catheters.
Fig. 3 e (AeC): Engagement of ARCA-LSOV. A through C illustrate the different take offs of anomalous RCA from LSOV and
their successful engagement with guiding catheters in LAO 30e35 Projection. Type A through C take offs are most likely to
be successfully engaged with JL, EBU and AL catheter shapes, respectively.
Table 1 e Summary of 17 cases of PCI in Anomalous RCA originating from LSOV. The type of Take off, sequence of catheter
tried and the successful catheter for engagement presented.
Patient
no
Type of take
off
Sequence of catheters Successfully cannulated
catheter
Amt of contrast
(ml)
Fluoro
time
1 A JR 3.5,AR2; AL1; JL 4.0; JL 5.0 JL 5.0 210 17.5
2 C JR 3.5; AR2; AL1 AL 1 120 12.2
3 B JR 3.5; AR 2.0; AL 1; JL 4.0; JL 5.0; EBU 3.0 EBU 3.5 320 63.3
4 C JR 3.5; AR 2.0; AL 1.0; JL 5.0; AL 2.0 AL -2 220 17.3
5 A JR 3.5; AL 1.0; JL 4.0 JL 4.0 130 12.2
6 A JR 3.5; JL 4.0; JL 5.0 JL 5.0 150 13.5
7 C JR 3.5; AR 2; JL 5.0; AL 1 AL 1 200 17.8
8 B JR 3.5; AR 2.0; AL 1; JL 5.0; EBU 3.5 EBU 3.5 280 23.8
9 A JR 3.5; AR 2; AL 1; JL 4.0; JL 5.0 JL 5.0 270 22.5
10 C JR 3.5; AR 2.0; JL 5.0; AL 1 AL1 180 15.4
11 C JR 3.5; AR 2.0; AL1; AL 2.0, JL 4.0 JL 4.0 300 51.3
12 A JR 3.5; AL 1; JL 4.0 JL 4.0 150 12.5
13 B JR 3.5; AR 2.0; AL 1, JL 4.0 JL 4.0 180 21.5
14 A JR 3.5; AL 1; JL 4.0; JL 5.0 JL 5.0 200 17.4
15 A JR 3.5; JL 4.0; JL 5.0 JL 5.0 170 14.2
16 C JR 3.5; AR 2.0; JL 5.0; AL 1 AL 1 180 15.6
17 A JR 3.5; AL 1; JL 4.0: JL 5.0 JL 5.0 200 15.7
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nique provided excellent back up support for delivery of the
angioplasty balloon and stent.
The EBU catheter wasmost successful in engaging the type
B RCA ostium. The enhanced curve of the EBU catheter sits
well in the aortic root and affords good support for RCA orig-
inating just below the LCA. The Amplatz left catheter was the
catheter of choice for engaging aberrant RCA that originates
from themidline of the aortic root. The AL catheter is useful in
engagement of RCA that have anterior or horizontal take off in
the midline of aortic root whether in right sinus of valsalva or
left sinus of valsalva.
Successful PCI of anomalous coronary arteries relies on
optimal guiding catheters seating and back up support.
Importantly, we found that a correlation between the guiding
catheter that was most likely to be successful in engaging the
ostium and the actual point of origin of the aberrant artery. In
addition to other anatomic factors, catheter selection for PCI is
also influenced to a certain degree of operator preference,
familiarity and institutional availability. In order for PCI to be
successful in anomalous coronary arteries, optimal guiding
catheter seating and catheter back up should be achieved,
both of which may require modification in the kind of guiding
catheter used. Whereas each individual case may require a
slightly different approach, we believe that the classification
method described here provides a simple and elective
framework for the interventionalist to successfully engage the
anomalous vessel with reduced expenditure of contrast agent
and radiation exposure thus increasing the likelihood of
technical success.6. Conclusion
PCI of anomalous RCA originating from LSOV requires
appropriate guide catheter selection according to the anatomy
of origin for successful cannulation and to reduce the contrast
usage and radiation exposure.Conflicts of interest
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